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DETAILED ACTION 

1. The instant application having Application No. 10/717,771 has a total of 18 
claims pending in the application; there are 3 independent claims and 15 dependent 
claims, all of which are ready for examination by the examiner. 

1. INFORMATION CONCERNING OATH/DECLARATION 

2. The applicant's oath/declaration has been reviewed by the examiner and is found 
to conform to the requirements prescribed in 37 C.F.R. ' 1.63. 

II. INFORMATION CONCERNING DRAWINGS 

3. The applicant's drawings submitted November 20, 2003 are acceptable for 
examination purposes. 

III. OBJECTIONS TO THE APPLICATION 

4. Claim 9 is objected to because of the following informalities: 

a. Claim 9 reads "and associated cashe" on lines 9-10 of page 23, and 
should be corrected to read "and associated cache". 

b. Claim 9 reads "if the the system controller" on lines 21-22 of page 23, and 
should be corrected to read "if the system controller". 

Appropriate correction is required. 
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IV. REJECTIONS BASED ON PRIOR ART 

Claim Rejections ■ 35 USC ' 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Patterson et al. ("Computer Organization and Design") and in view of Glew et al. (US 
Patent Number 5, 751,996). 

7. As per Claims 1. 9 and 12 . and more specifically to Claim 12 . Patterson 
discloses 

a general purpose computer system (Macintosh 7200 series, Figure 8.16, 
page 687) incorporating at least one CPU ("Processor", Figure 8.16, page 687) 
and associated cache (Figure 7.13, page 561) in communication with a CPU bus 
(line between Processor and PCI interface/memory controller, Figure 8.16, page 
687), at least one I/O device (device connected to I/O controller, Figure 8.16, 
page 687) and at least one CPU ("Processor", Figure 8.16, page 687) both in 
communication with a processor bus (PCI bus, Figure 8. 16, page 687), the at 
least one CPU and associated cache and the at least one I/O device are all in 
communication with a shared memory (Main memory, Figure 8.16, page 687), 
the communication provided by a system controller (PCI interface/memory 
controller, Figure 8.16, page 687) having CPU interface logic and I/O interface 
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logic, a method for processing I/O transactions between the at least one I/O 
device and the shared memory comprising: 

B) programming the CPU interface logic to respond to all addresses that 
correspond to shared memory (inherent in the memory controller, in that the 
controller would not control the memory unless it responded to addresses it 
contains, Figure 8.16 f page 687)\ 

E) receiving at the system controller an I/O request from the at least one 
I/O device (inherent in the PCI interface/memory controller, in that the PCI 
interface interfaces with all the devices connected to the PCI bus, including the 
I/O devices, Figure 8. 16, page 687); and 

Patterson does not disclose the system controller having a plurality of operation 
modes or the method comprising the steps of A, C, D or F. 

Glew discloses a method for processing I/O transactions comprising: 
having a plurality of operational modes (column 7, lines 27-35)] 
A) assigning first (uncacheable (UC), column 7 lines 28-29) and second 

(write-through cacheable (WT), column 7 lines 32-33) memory address ranges to 

the at least one I/O bus (column 7 lines 35-39)\ 

C) programming the CPU cache to only store data corresponding to one of 
the memory address ranges (CPU cache only stores data if memory type for a 
given range is cacheable, column 7, lines 5-7) \ 

D) distinguishing (column 7 lines 13-16) between the first and the second 
memory address ranges and to operate in a first mode (column 7 lines 16-19) if 
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the system controller detects an I/O request address corresponding to the first 
(uncacheable, see step A) above) memory address range and to operate in a 
second mode (column 7 lines 7-10) if the system controller detects an I/O 
request address corresponding to the second (write-through cacheable, see step 
A) above) memory address range; 

F) forwarding the I/O request to the shared memory if the system 
controller is operating in the first mode and to the cache if the system controller is 
operating in the second mode (column 7 lines 16-19). 

Patterson and Glew are analogous art in that they both deal with microprocessor 
architectures and caching. At the time of the invention it would have been obvious to 
one with ordinary skill in the art to modify Patterson's system controller to store the 
memory address range types as described in Glew and to direct I/O requests from the 
I/O devices directly to the shared memory if they are uncacheable and to send them to 
the cache if they are, all based on the address range type of the request. 

The motivation for doing so would have been that by defining explicit memory 
types associated with address spaces, memory instructions can be properly and easily 
be controlled with the memory type to avoid undesirable memory side effects and 
minimize system bus traffic (Glew, column 8 lines 28-35). 

Therefore, it would have been obvious to combine Patterson's system 
architecture with Glew's memory address range types for the benefit of avoiding 
undesirable memory side effects and minimizing system bus traffic, to obtain the 
invention of Claim 1. 
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The Examiner notes that both Claims 1 and 9 are broader than Claim 12, so as 
to allow any rejection of Claim 12 to also reject Claims 1 and 9. The Examiner does not 
intend to unduly narrow the interpretations of Claims 1 or 9. 

8. As per Claims 2 and 13 , Patterson and Glew disclose the method of Claims 1 
and 12 respectively, wherein 

the first memory address range (Glew, uncacheable (UC), column 7 lines 
28-29) corresponds to an I/O transaction processed in a non-coherent manner (a 
non-coherent manner is interpreted in light of the specification [page 3 lines 15- 
20] as not involving the cache) and the second memory address range (Glew, 
write-through cacheable (WT), column 7 lines 32-33) corresponds to an I/O 
transaction processed in a coherent manner (a coherent manner is interpreted in 
light of the specification [page 3 line 21 to page 4 line 8] as involving the cache). 

9. As per Claim 3 and 14 . Patterson and Glew disclose the method of Claims 1 and 
12 respectively, wherein 

the cache is programmed to store data corresponding to the second 
memory address range (inherent in write-through cacheable (WT), column 7 lines 
32-33). 

1 0. As per Claim 4 and 15 , Patterson and Glew disclose the method of Claims 1 and 
12 respectively, wherein 

the first and second memory address ranges are different sizes (Glew, 
column 5 lines 9-12). 
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11. As per Claim 5 and 16 , Patterson and Glew disclose the method of Claims 1 and 
12 respectively, wherein 

the first and second memory address ranges are the same size (Glew, 
column 5 lines 12-14). 

12. As per Claim 6 and 17 , Patterson and Glew disclose the method of Claims 1 and 
12 respectively, wherein 

the first operation mode (Glew, uncacheable (UC), column 7 lines 28-29) 
processes the I/O request non-coherently (see 103 rejections of Claims 2 and 13 
above) and the second operation mode (Glew, write-through cacheable (WT) 
processes the I/O request coherently (see 103 rejections of Claims 2 and 13 
above). 

1 3. As per Claim 7 , Patterson and Glew disclose the method of Claim 1 , wherein 

the step of programming the system controller includes setting an I/O 
address decoder on the system controller (Glew, column 7 lines 36-39). 

14. As per Claim 8 , Patterson and Glew disclose the method of Claim 1 , wherein 

the at least one I/O bus is a processor bus (PCI bus, Figure 8.16, page 

687). 

1 5. As per Claim 10 . Patterson and Glew disclose the method of processing I/O 
transactions in Claim 9 , wherein 

the I/O request corresponds to the assigned memory address range 
(Glew, column 7 lines 13-27). 
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16. As per Claim 11 . Patterson and Glew disclose the method of processing I/O 
transactions in Claim 9 . wherein 

the step of setting the system controller includes programming the I/O 
address decoder so that the memory address range selects the CPU master unit 
(Glew, column 7 lines 36-39). 

17. As per Claim 18 . Patterson and Glew disclose the method of Claim 12 . wherein 

the step of programming the system controller includes setting a PCI 
target address decoder on the system controller (Glew, column 7 lines 36-39). 

V. RELEVANT ART CITED BY THE EXAMINER 

18. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Anderson (US Patent Numbers 6,651,115 and 6,529,968) discloses a DMA 
controller and a memory controller copying data from a non-coherent memory space. 

Lau (US Patent Number 5,485,592) discloses a cache controller in combination 
with one or more DMA controllers. 

Watkins et al (US Patent Number 5,263, 142) discloses an I/O cache with 
mapped pages allocated for caching direct memory access data based on the type of 
I/O devices. 
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VI. CLOSING COMMENTS 

Conclusion 

a. STATUS OF CLAIMS IN THE APPLICATION 

19. The following is a summary of the treatment and status of all claims in the 
application as recommended by M.P.E.P. ' 707.07(i): 

a(1). CLAIMS REJECTED IN THE APPLICATION 

20. Per the instant office action, Claims 1-18 have received a first action on the 
merits and are subject of a first action non-final. 

b. DIRECTION OF FUTURE CORRESPONDENCES 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sam Dillon whose telephone number is 571- 272-8010. 
The examiner can normally be reached on 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Sparks can be reached on 571-272-4201 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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IMPORTANT NOTE 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Sam Dillon 
Examiner 
ArLUfTiT218 
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